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The campaign smile is almost as pot¬

ent In political affairs as the campaign
handshake The smile referred to is
not a liquid concoction but the literal
articie Ail of the gentlemen now in
the presidential race have individual
smiles Tviiich they distribute with pro
fligaite profusion and the man or wo-

man
¬

who wins one of these symbols of
approbation naturally feels elated

On the evening of November 3 two of
these gentlemen will be wreathed in a
dazzling halo of smiles To depict the
ecstatic delight which will illumine their
features on that eventful night is not
within the power of modern art But
their respective campaign smiles are
easily shown as they can be seen at
almost any hour of the day Constant
exertion of the same muscles of the
face causes each of the candidates to
smile In precisely the same way every
time he falls into a mirthful mood
Stage people might designate it as a
property smile And such a reference
would not be altogether inappropriate
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for it Is certainly an important feature-
of the candidates vote winningequip-
ment

¬

Major McKInleys smile is sedate and
unassuming He may laugh aloud in
private life but in public his pleasure-
is only shown in a quiet way The ma ¬

jors eyes smile first and then the
laugh creeps down to his mouth The
dimple in his chin becomes more pro ¬

nounced and the lines running down
eaU side of his mouth assume a hu ¬

morous twist Major McKinleys friends
say that he has a lively sense of the
humorous and phrenologists who claim-
to have applied theIr science to his
cranian suoLVantiate the assertion But
while the bumps on his head may indi-
cate

¬

this he seldom shows it but per-
haps

¬

his merriment is of the internal
kind

THE LOUD HAHA
The majors immediate rival William

Jennings Bryan hoMo a laugh which is-

noi easily ccncealed The poet who
wrote something about The Merry
Haha must have had in mind a man
whose laugh is akin to that of Mr Bry
ais Mr Bryan has many different
kinds of smiles but there are two in
which he generally indulges when on
the atump One is a silent affair and
the other is the reverse

The silent smile is of brief duration-
It Is generally called into life when some-
one m the audience which he is addrecs
ing calls out a humorous remark This
snuJe taies in the whole of the candi ¬

j

dates face It almost closes his eyes
and curves his mouth upward at the
corners until that feature is nearly
crescent shaped It sticks dimples in
his cheeks and plants curious little

J

wrinkles in his forehead There is no
sound but the evident nraiej
that unnecessary

ANI OLDFASHIONED LAUGH-
His other indication of happiness is

a regular oldfashioned laugh in which
hahas heL s uhuhs and
ohohs rule supreme This laugh is

never indulged in on the platform but
is reserved for conferences with his
traveling companions and campaign
managers This laugh belongs to that
class generally described as contagious-
If it rings out in a railroad car all
of the other passengers turn around
and unconsciously smile although they
havent the faintest Idea of what the
laugh is atoouL

ir Sewall of Maine has what might
Le called a staid smile The best story-
teller in the world might relate to him
the funniest tale ever composed and
its effect on the candidate would be in-
finitesimal

¬

Mr Sewalls face would
soften the least bit there would be a
slight trembling of his mustache his
massive chin would tilt upwards and
he would say Yes yes

Mr SewaJl has been described as a
man whose sole occupation is his busi
ntss responsibilities never uttering anunnecessary word and being abrupt
terse and emphatic This may account-
for his slender stock of mirthful Indul ¬

gence
Garrett A Hobart of New Jersey is

the best smiler of the lot Whether-
this is the result of living in New Jer-
sey

¬

or of a natural inclinatoin to take
a pleasant view of which
comes along is a question At any rate
he Is smiling most of the time Even
when news is brought to him of chang-
ed

¬

conditions In a section which had
been regarded as safe for his party
Mr Hobafrt takes the matter smilingly
Like his companion on the ticket he
laughs with his oys wrinkling themup His heavy mustache acts as a
shield for his mouth but his chin oscil ¬

lates his cheeks swell out and he chuck ¬

len with the glee of a schoolboy at
Christmas time

Tom Watson of Georgia is a serious
smiler He seems to be a man who
would like to rip out a good hearty
laugh but who checks himself abruptly-
in the early stages of the process This
laugh of the Georgia statesman is a
curious affair and most difficult to de-

scribe
¬

It begins something like this
Wheeeeeeeoooop Then

there isa hard gulp the candidates wide
open mouth closes with vigorous snap
and the laugh is over

Joshua Levering the Prohibition can-
didate

¬

has not a dry laugh by any
means His eyes twinkle merrily all
the time and when he says that he
doesnt expect to win but does expect to
surprise the people in November by the
size of his vote he smiles so broadly
that his muttonchop whiskers and
heavy gray mustache tremble at the
fervor of his mirth And there is no
doubt that his laugh is honest for No-
vember 3 has no great terrors for him
General Palmers smile is like that of

the Prohibition man He doesnft expect
the lightning to hit him on election
day so he can laugh freely And he
does laugh with his mouth wide open
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wvereu ny uie Steel snatt nouse now
j being built over the hole
This shaft was begun in 1SS9 and it
has taken seven full years to sink it
showing an average progress of 700

i feet nearly all of which has
been in blue trap rock one of the most
refractory of minerals The con ¬

glomerate carrying copper was the bed
of an ancient sea and is composed of
pebbles and gravel worn by the action-
of the water such as are seen on sea
beaches or lake shores cemented Into-
a solid mass by calc and silica By the
percolation of the waters and the de ¬

composition of certain constituents of
the rock little cavities were formed in
which were deposited small nodules of
copper by the water

The Red Jacket shaft is 15x25 feet
in size inside of the timbers and con-
tains

¬

six compartments being fully
equal in working capacity to half a
dozen mining shafts of ordinary size
The shaft is olidly timbered The
adamantine firmness of the rock
renders it secure for all time to come
the timbering being merely to carry
the traffic of men and material ofwater and electricity which surges be ¬

tween the sunlight and the bottom In
four compartments will slip up and
down the ponderous cages carrying ten
ton loads of rock at the speed of anexpress train Up and down thesecages will also ride the men who mine
the rock from the old sea bed In one
compartment will be the great ironpump pipes and down another
descends the steady current of ¬

air which runs the drills a mile
below the engine house Bunched inslender cables are the copper wires
which convey electricity to light thewhich convey electricity to light the re ¬
cesses of the mine threads of wire thatthe most remote drift to any other por ¬

tion of the property for the Calumet
and Herb has a exchange
of its own which in size and perfec ¬

tion of equipment puts to the blush

the facilities of many pretentious-
towns and which reaches every office-
on the surface and every portion of the
great mine There are firealarm
wires too for the Calumet and Hecia
spares no cost to make its employees-
as safe as sldll and lavish outlay of
money can render them

The sinking of this shaft possesses
deep interest from a scientific stand ¬

point Observers ascending to great
heights in balloons have been able to
secure data of surprising importance
regarding meteorological conditions-
and observations made at the depth of
a mile afford positive information The
Red Jacket shaft has shattered some
of the deeply cherished theories and
there are text books now extant In
some of the higher institutions of
learning which must be overhauled
because facts have succeeded theory
The mines of the Comstock lode in Ne ¬

vada were the deepest in the world
The mines were very hot and on the
deeper levels some of the more pious
miners were quite positive that they
smelt sulphur and refused to go fur ¬

ther down for fear of encroaching-
upon the dominions of the devil Ac ¬

cording to deductions the bottom of
the Red Jacket shaft should be about
the proper temperature to boll eggs
Careful tests have determined that the
normal temperature of the rock is 876
degrees Farenheit at the bottom The
rock temperature at the depth of 105
feet was 59 degrees Farenheit show ¬

ing an increase of 286 degrees in 4795
feet There was however a gain of
about 8 degrees in temperature in the
last 500 feet sunk a much more rapid
increase than at lesser depths

Notwithstanding the beneficial effects-
of ventilation and compressed air men
working at the bottom of the deep
shaft do not have an especially easy
berth though liberally paid They are
compelled to wear rubber boots and
rubber coats as the water found in
the mine at that great depth is most
corrosive on the human body

There is machinery enough on the
surface to drive all the street cars of
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A CHOICE ASSORTMENT PRESIDENTIAL SMILES

merriment

everything

Haaaaaa

monstrous

annually

com-
pressed

telephone

a city like St Louis at this sipgle one
of eleven shafts and it is housed in
fireproof buildings that would be the
pride of a city of 100000 inhabitants
Minneapolis Journal

and his white chin whiskers fluttering
in the ar-General Simon Bolivar Buckner his
running mate takes a serious view of
the situation He is doing everything
possible to win votes in Kentucky and
he is a careful as the leading candi-
date

¬

General Buckner always appre ¬

cote a good story and when he hears
laugh can be heard a lock

away His campaign smile is an amia ¬

ble one not unlike
OCO-

Major McKinleys

MIChIGAN MINES

Three Shafts In the Copper Region
j Nearly si Mile in Dentil

A French engineer proposed lastyear-
to the directors of the International
Exposition to be given in the French
capital in the year 1SOO the digging of
n hole to the depth of one mile The
idea was favorably received but on
investigation the magnitude of the
undertaking became so apparent that
the idea has been dropped It wilt
therefore be necessary for those who
desire to descend a mile into the
bowels of the earth to come to Calu ¬

met for nowhere else on earth are
there available openings of such
depth Within less than a mile of earn
other in this mining town there are
three vertical shafts each nearly one
mile in depth The deepest of this
trio is the Red Jacket shaft of the
Calumet and Hecla Copper mine
which has reached its full depth of
4900 feet Five Eiffel towers could be
dropped down this hole were it wide
enough and the top of the fifth would
reach above surface only to such a-
Imeiglitas

I

would allow it to be easily

PEOILlS rVND EVENTS
John Morley was once asked concerning

the influence that had molded his life
Pointing to portraits of John Stuart Mill
and Mr Gladstone he replied Theetwo men have made me

Captain Archibald Lucius Douglas who
has just been promoted to the rank ot
rearamira in the British navy Is a

city of Quebec The family
went there from Brechin Forfarshire

Baron de Meneval who took down vast
quanHUe of Napoleons dictation pr-
eserve

¬

following sample of his wit
are not in earnest about

anything except equality and even th J
you would gladly give up If you were
sure of yourself being the first

The oldest house In Woodbridge Conn
has been burned to the ground The
house was built in 1607 by Rev Mr Wooo
bridge and it was the Intention to cele-
brate

¬

the two hundredth anniversary next
year It was occupied and owned by John
Currie and family and Mrs Calhoun and
daughter-

A handsome granite monument to HughBrown the late Highland attendant
queen has been erected over his grave in
Crathie churchyard The inscription at
the base of the monument is as follows
In loving memory of Hugh Brown High ¬

land attendant to the Queen for seven
year Eighth brother of John Brown the
Queens personal attentiant Died at

East Lodge Balmoral March 29 1896 aged
57 years

The late Mrs Thomas O Selfridge sr
enjoyed hi her later years the unique
honor of being both the wife and the
mother of a United States rearadnrral

furthermore Is the oldest
rearadmiral in the navy being 01 years
old Not only is Mrs Seifrides son
Thomas a rearadmiral but another son
Tame R is a lieutenant commander

have been styled one of the
I mothers of the navy-

w COUT OF THE AVLYYI FOR LOVE
No more unto the myths of old

I Sweet Love delighted clings
For Love rides on a bicycle

And Love has lost his wings

No more the romance of the past-
A pleasing thrill Imparts

For Love upon a bicycle
Now chases human hearts

Alas the happy happy days
But cool my burning brow

For Love wheels down the dusty ways
And Loves a scorcher now-

Atlawta Constitution

lt1IIIERS TASTE ON RINGS
Mrs Martin Luthers wedding ring

was a most curious and elaborate af¬

fair Some Cincinnati ladies who re ¬

cently saw it in their summer travels
state that the wonderful little ring
contains representations of all the ar-
ticles

¬

used at thp crucifixion The lad ¬

der the cross the rope nails the ham ¬

mer spear and even the thorns are
shown on its surface

oar c

THE SMALL BOYS NO

When a boy says no at the table it
doesnt mean no it means that he is
trying to be nice A tchison Globe

Early experience as
g

a miner on theComstock lode stood the Rev Father D
O Crowley of San Francisco in good
stead one day last week when an ob ¬

streperous neerdowell of a father cameto the Youths Directory of which thepriest is manager and tried to take away
his child whom his divorced wife had
placed there The man threatened thepriest qnd then struck him whereupon tileclergyman sot 1t > and gave him a sounddrubbing The priest afterwards assisted
In patching him up as effectively as he
had previously dbne the work of chas ¬

tlsemnentEx

The Philadelphia council has laudably
determined to restore Independence hall
so far as possible to its original condition
Enough money is to be appropriated Im-
mediately

¬

to begin the work and sub ¬
sequent appropriations arranged for to
complete it The buildings on the square
erected for the use of the city government
will be removedEx

THE SEAL
Fish and Oyster Market-

We are not supplying any long tell
want no such want has existed in Salt
Lake for years but we are still selling
the choicest and freshest varieties or flab
and oysters this side of either coast form-
erly

¬

Gibson King 74 West First South

streetPORK
recently sold at J335 per barrel against-
a 10year low average of S1097 per bar-
rel

¬

We perceive no reason for any fur ¬

ther decline and predict that conserva-
tive

¬
purchases of the hog product will

prove exceedingly profitable-

We receive quotations on grain pro ¬
visions the most active stocks every 13
minutes during the day Prompt service
Careful attention to all orde-rsr rr DUn Mn C 1 I

I rnv v yo

PHILLIPS CO
COMMISSION BROKERS

GRAIN PROVISIONS COTTON
STOCKS AND BONDS

ROOMS 19 AND WALKER BROS
BANK BUILDING SALT LAKE
UTAH

AnON l Dflfi
flIIMW

THE

OP
RlrU lI

Franl KnoxPresidentG-eo A LoweVicePresident-
Ed W DuncanCashlerJB O GatesAssistant Cashier

OAPlTAL PAID EV 300000
SuRPLUS 20000

Banking in all its branches transacted
Exchange drawn on the principal cities
of Europe Interest paid on time depos-
its

¬

w tQRt t tQ
BANKERSS-

ALT LAKE CITY UTAH

J3STABIISBCED 1S73

Transact a General Banking Business

L S HILLS President
MOSES THATCHER VIcePresldent
H a YOUNG Cashier-

U S DEPOSITORY

DESEBET NATIONAL BANK

SALT LAKE CTTT UTAH

CAPITAL 5300 000
SURPLUS 5COOOCO

Safety Deposit Boxes for Rent

The Beserei Savings Dank

SALT LAICS CITY UTAH t

Capital 100000 Surplus 53000
DIRECTORS

James T Little President
Moses Thatcher VlcePreeldent

Ellas A Smith Cashier
Henry DInwoodey i George Romney
James Sharp JI m W RIter
John R Barnes John R Winder
John C Cutler reery
David Eccles IIE D Eldredge

Four per cent Interest paid on savings
deposits compounded semiannually Ac ¬

counts solicited from W upward

Wll fFfiRtIO C 8OO B N

SALT LAKE CITY UTAH

Established 1853

transact a General Banking Business

oJ B DOOLY Cashier

T R JONES CO

SAI E a
SALT LAKE CITY T7T-

AHRANKINGBROKERAGE

B tIe Schettler
2 South East Temple Street

Real Estate Stocks and Bonds Bought
und Sold Notary work

iWR RjG
BANKERS

Established 1S39 Successors to THE
UNION NATIONAL BANK ot Salt Lake
City

A General Banking Beninese
transacted

Established IStL
150 Offices
The Oldest and Largest

ce GQ j Oo

The Mercantile AgencyG-

EORGE OSMOND General Manager
Utah and Idaho Offices In Progress
uirlinc Salt Lake City

GoiHiiierciai National Bank
CAPITAL PAID IX 300000 I

General banking In all its branches
DIrectorsF H Auerbach John J

Daly O J Salisbury Moylan C Fox
Thomas Marshall W P Noble George-
M Downey John Donnellan Newell
Beeman

Hotel IKnutsfordN-
ew and elegant in all its appoint ¬

ments 250 rooms single or ensulte 75
rooms with bath-

S

I

S HOLMES Proprietor

THE CULLEN
KATES S2 and 250 for Da-

yS C EWING Prop

THE

STATE BANK OF UTAH
4

Capital fully raId OOOOO

Cor Main and South Templo streets
SALT TVTv CITY UTAH

HEBER J GRANT President
WM B PRESTON VlcePresldsnt

HEBER if WELLS Cashier
Directors

Heber J Grant Issac Barton
William B Preston Charles S BurtonJoseph F Smith Philo T Farnsworth
Abraham H Cannon Heber M WenSpencer Clawson

GENERAL BANKING BUSINESS
Accounts solicited large and small
Special attention to country trade
Collections a specialty Correspondenca

Invited

UNION
PACIFIC

System
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Train arrire nnl tleprt atLake City Oair all follows
On EZect May 10 1S9A

ARRIVE t
From Chicago Omaha StJjouls Kansas City DenverParK City and Ogden 310 p aFrom Helena ButteSan Francisco Potland

termediate points 905 aProm San Francisco Cache
galley Ogden and Interme ¬

points
From rhimifrn n 1 ol 715 I1Louis Kansas Denverandogfiea tom Frisco mtermedlate rndiFrom points 94 sMercur Tintic Provo rj sphl Sanpete Valley andIntermediate

Mxetl train
ponts
from Terminus 3pmicoele and Garfield Beach 400 PmDEPART-

For Chicago Omaha DenverKansas City OgdenS1and Park
For San Francisco 0s

Cache Valley and fnter
Ogden

diate points
For Ogden and intermediate

gy L lpoints-
For Chicago Omaha Denver

4 y PnKansas City St Louis ButtePortland and San FranciscoFor Eureka Iecur Provo 10PmNephl Sanpete ValleyFor Provo Nephl Milford 74amass and Intermediate poInts SM ptrain for Garfield DBeach Tooele andTrains south of Ternus 745 a mSunday Jub daily
Daily except SundayDaily except Sunday south of JUAb

CIT OFFICE 2013IA1H ST
Telephone No CSS

Through Pullman Palate Steeper LatexImproved TourIst Sleepers FreecHnthg Chair Cars Elegant RoCoaches DI
D E BURLEY

Generl Agt Passenger DeptH CLARK
OLIVER W MINKE ELLERY ANDERSONJOHN W DOANE
FREDERIC R COUDBRT

E L LOMAX G P RetcfverAgtnj Tfnr en Manager

G1AT o

s

Current Time Table-

IN EFFECT JUNE lat 1SOC

So v 2For
LEAVE SAT LATE CIT

and all pointsEast 7enNo 4For Provo Grand Junc mlions and alt points east 7iO n BNo fiFor Bingham Mtant ManU Sauna Plea
and all intermediate <points 130No 5For Ogden and Interme pmdlate points 520 nNo 8For Eureka Pajaon IIProvo and I Intermediatepoints

NO3For Ogden and west
500 PINo 1For Ogden and west J223nSl

ARRIVES SALT LAKE CITY pDJ
No 1 From Eingham Provo

Grand Junction and the east
No S From Provo 11pm

Junction and the eat1352 p
No 5 From Provo Blmjham m

Eureka RichfIeld SaUna
Monti and all Intermediate

No2From
points

Ogden and the 2pm
No

west
4From Ogden and the ta m

west 730
No 6From Ogden and Inter-

mediate
¬ pm

No 7
point

Payoon 940 am
Provo antI all intermediate
point 9iL m
Only line running through Pullman

ace sleeping cars from Salt Lake Pa
San Francisco Salt Lake City tn n ro
via Grand Junction and Salt ike City toKansas City and Chicago vm Colorado
points-

Through tourist or family
to Kansas Slfeper

cago and Boston CIy

Free reclining chair cars Salt LakCity to Denver

Ticket Office 15 Vcat Second
street 1Q
D C Dodge B H Babcock

General Mgr TrCfllc Mgr
F A WadMerh rjpni rai Passenger Ag
THE COLORADO MIDLAND R R

Two Through Trains Dally
Between Salt Lake City Ogden and Lead
ville Cripple Creek Colorado Springs
Denver and all points east Only linerunning THROUGH CHAIR CARSThrough sleepers on both morning andevening trains This line In connection-

with the Rio Grande Western reaches
Denver earlier than any other line

Colorado Springs No change of carsvIa
delayed trains Take the Colorado Mid-
land and save time and enjoy the finest
ride and grandest scenery in Colorado
For full information call on any R Q
V Ry agent or
W

1
F

PBAILE O A BROW
Denver Colo Salt Lake Cit

UTAH CENTRAL RY
General Office 202 Wlttlngham BuidgDAILY TRAINS AS F

Leave Arrive-
S LCity 800 am Park City iw 1aa

City 400 pm S L City pia
Depot Main and Eighth South Sts

J McGregor Clarence Gary ReceIverF E Shafer General Freight
uenger Agent

Great
SalLale Hot Spritss By

Tie Table in Effect October 81896
Arrive Leave Arrive

Salt Lake Farm Lagoon Salt Lake
Ington Farm
Lagoon Ington

70 am 745 am 753 am 840 aIam 1120 am 1130 am 122G pm
315 pm 405 pm 415 pr Opm50 pm 020 pm 630 Em pm
Sunday extra train leaves Salt Lake

135 pm
Sunday extra train leaves Farmington

215 pm-

IoanI Trip to llceks Including
Until Cents Children 27 Cents

VV EAKIAT Pass AgentI SiMON BAMBEUGEil Receiver Jfl

11
i
Tfll BELLS I-

I
PROFESSOR

I
1

RADIOPHONE II-
i 1
THE GRJ3AT INVESTOR HAS DISCOVERED A WAY TO TLiO

S

WITH A SUNBEAM INSTEAD OF A VTRE MAY LIKEWISE HEL1R A

SHADOW FALL EXPERIMENTS ARE ALSO DEIXG MADE TO ULI

IZE1 THE X RAYS IN TKllXSaiXTTIXG SOUND THIS WILL REXDEJl
TUB MiAOtVELOlIS IXSTOlttMEXT OF GREAT aOMUBRCirAL I31P RT
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Prof Graham Bell is devoting his

attention this summer to the commer-
cial

¬

development of a wonderful inven-
tion of his which Involves nothing less
than telehoning by means of a ray of
light few weeks ago I had an ex-

tended
¬

interview with the inventor re ¬

garding this marvelous instrument the
substance of which Is here given

Perhaps not a single reader of this
article is aware of the fact that nearly
twenty years ago Professor Bell made
the discovery of a method by which he
might hear a shadow fall He found in
folowinb up the researches of Dr

Siemens that the rare metal
called selenium possesses the peculiar
quality of varying its electrical conduc-
tivity under the action of light That
is to tay its resistance to the passage-
of a current of electricity differs widely
when it is exposed to the light or hid
in the dark

It was from this discovery that the
inventor devised an instrument as sim
pie as its powers were astoniyning tie
found that by connecting a cell madof this metal selenium with the
by means of an ordinary telephone and
then directing upon this cell an inter
ruptem beam of light that it produced
sound It was at first supposed that
this rare metal wathe only one which
possessed this quality of being sonorous
that is to say of giving out sounds un ¬

der the action of light but in a series
of beautiful experiments Professor Bell
found that all substances possess it
more or less in the same way when
made up in the form of thin discs or
diaphragms In a word the great in-

ventor
¬

laid bare for the first time a
new principle of materIt was out of researches that
the wonderful instrument upon whichProfessor Bell is now again at
sprang He gave it originally the name-
of the photophone Put in the broad ¬

est way it aimed to substitute for the
ordinary telegraph or telephone wire a
ray of light Doubtless there is many
a man who would question the sanity

I of any one who would claim to be able-
to talk for a long distance over n sun-
beam And yet this is exactly what
Professor Bell has succeeded in doing
The mechanism which he devised dosnot differ widely from the telephone in
its general principles save in the fact
indicte that it substitutes a ran of

lght usual copper wire The i-

llustration
¬

which accompanies this ar-
ticle

¬

gives a very fair idea of its me-
chanical

¬

features
There is first of all a transmitter

which is made up of a thin diaphragm-
of mica or of some other substance sil-

vered
¬

at Its back so as to make of i a
reflecting mirror The diaphragm is
connected with an ordinary speaking-
tube into which the operator talks just-
Us exactly he would talk into the
transmitter of a telephone

Against this thin disc or diaphragm is
projected a ray 6f light preferably sun ¬

light The light is caught by a mirror
and directed through a concentrating
lens whose focus is the transmitting
diaphragm The latter in turn re-

flects
¬

the ray trough a second lens
which again makes the components of
the ray of light parallel so that it may
travel any distance without dispersion-

At the other station where the receiv-
ing

¬

operator is located there is a par
bolic reflector at the end of which is
fixed a site lcgif cmfwjp ppjj ffiffiff
fixed a selenium cell The ltterturn is connected telephonically with
the ear Now when the ray of light
is reflected from the transmitting
diaphragm andtheoperator speaks into
the tube joined with the later wiat
he says may be clearly and distinctly
heard at the other end of the line
that Is at the other end of the travel-
ing ray of light And that practically
speaking is all there is to this wonder-
ful

¬

affair
The theory upon which this instru-

ment is built is that the ray of light
may be impressed with sound vibra-
tions

¬

in exactly the same way that an-
electrically charged wire is impresse

Iwith the sound vibration frm
j telephone When you talk into the lat¬

ter what takes place is simply this
The electrical circuit being brought
into connection with the carbon dia-

phragm against which your voice
strikes the wire or current is set in vi-

bration or rather the sound vibrations-
or wave are impressed upon the elec-

trical
¬

vibrations or waves just as if
you n GTX to start a series of ripples in
a pond and then add to these 0second
series of a afferent character whicwould follow in the same
not the same line of vibration or wave
motion This of course is putting the
matter crudely but it represents the
notion of the scientific idea which I
have gointo my own mind and whEcI sufficiently clear to the

erIt follows from the process here de-

scribed
¬

that if speaking against the
carbon transmitter will set up such aagitation in an electrically chaewire a mechanism which shall rverse the action of the transmitter will
reproduce a similar set of vibrations
upon a diaphragm at the other end of
the line and thus reproduce your
speech-

As the reader is doubtless aware all
the trend of modern physical science is
toward establishing the close relation ¬

ship of the different forms of molecular
motion which for the purpose of dis-
tinction

¬

are variously called light
heat electricity and sound

So close indeed iit this relationship
I that Prof Tyndl the very highest
authority subject wished to
abolish some of these phrases notably

I that of light as simply confusing-
And the fre science has gone the

I more it come to see that the only
difference between these varying modes-
of motion the only difference between
light and heat and electricity and
sound is the difference of fanand
rapidity It has found that it is not
very difficult to convert the one into
the other The conversion of heat or
electricilty into light is so familiar and
commonplace a process that we do not
wonder at it at all But when Prof
Bell went a steo farther and demon¬

strated the possibility of converting-
light into sound or at leaof causing
a wave of light to a wave of
sound which is practically tatmounto the same thing he
new field and welded a new link in the
chain of relationship and interdepend-
ence

¬

You will see that it was but a
step farther than this to his practical
miracle of telephoning by light

But to say that this is telephoning-
by means of a sunbeam is really a
very crude and inaccurate description-
of what actually takes place This was
what Prof Bell discovered by accident-
one day in the course of his experi ¬

ments It chanced that he thrust in
the path of the ray a disc QIndia rub-
ber

¬

and he found that communIcatowas not interrupted in the II

you or I had been there we should
been both surprised and mystified But
the accident told Prof Bell that he
had made a yet further step in his re-

searches
¬

that he had opened a new
gate to further knowledge of the sub ¬

ject He had discovered that the pr-
os

¬

of telephoning was not conducted

w

by the visible rays of the sunbeam at
all but by the invisible ray of which
we know only by

If you split up a sunbeam by means-
of a prism on each side of the spec ¬

trum there will be found to be certain
rays which are not visible but which
still have the property some of them
of developing heat and othrsof affect ¬

ing a galvonometer Soe these are
caled actinic rays and then again

is another class of which the
world has heard a great deal of late
the socalled Xrays which Professor
Roentgen made use of in seeing the
bones of the human body

The peculiar quality of these invisible
rays is that they will pass through
substances which the visible rays of
light will not pass through and this is
just what happened when Professor
Bell thrust this piece of IndCa rubber
into the sunbeams path in his ex-
periment

¬

The phenomenon showed
that it was these invisible rays which
really took ap the sound vibrations-
and carried them along And so from
this Professor Bell was led to change-
the names of his device from aphoto
phone to a radiophone By this new
phrase the inventor was able to give-
a clearer and more accurately descrip ¬

tive name to his invention
But Professor Bells researches were

only begun As I have already Indi-
cated

¬

the invention of the radiophone
was due to hits discovery of the peculiar
properties possessed by seleneum Time
latter is an exceedingly rare metal Sclosely that the
man who found it first gave it a name
which would indicate its relationship-
as comes from tellus the
earth he took its name from selene
the moon It is as expensive as it is
rare and in his laboratory last spring
Professor Bell showed me a little glass
jar which contains probably the largest
amount of selenium in the world Fur ¬

thermore aside from its expense it
was a troublesome metal tdeal with
and many I long night Professor-
Bell spendal his work is done at
night ways and means for its
practical use

It happened one day when Professor
Bell wished to make some experiments-
that the selenium was al gone and
just by way of hazard number of
other substances were tried to see if
they would a in anything like the
same way was just from this
chano experiment that it was found
that there are a great many sub ¬

stances that will do almost as welL One
of these was ordinary black wool And
just to show you how large a part mere
chance plays even in matters of pure
science Professor Bell goes on to telof hon one day he was out of
wool as well as selenium There was
whit wol inventor

however
proceeded

and notingbdaub this with ordinary lamp
And this worked better than ever It
was only a little further step to experi-
ment

¬

with lamp black itself and finalwith just plain soot And the latwas found was the best of all
So one chance experiment after an-

other
¬

it finally fell out that Professor
Bell devised a talking machine literal-
ly

¬

out of a sunbeam and a small phial-
of soot At first all the experiments-
were conducted in the laboratory be-
tween one room and another One day
Professor Bells coworker Sumner
Tainter climbed up with a radiophone
transmitter Intothe cupola of a school-
house a considerable distance away
Professor Bell was at the receiver by
one of the laboratory windows won-
dering

¬

just like Darius Green
whether the fool thing would work

Into the transmitter Mr Tainter cried
Professor Bel Professor Bell If

you hear say come to the win-
dowr and wave your hat

Professor Bell did not wait for his
that With all the enthusiasm of a
schoolboy he jumped to the window-
and iiived his arms afrantically as
he knew how It did work

Latterly experiments were conducted-
of talking througha distance of a mile
and a half Arid here the progress of
the invention stopped There were
other things to engage the attention of
the inventors busy and restless brain
and not until the announcement of the
wonderful things which Professor
Roentgen was able to do with his X
rays did the instrument receive further
attention

Now however with the rapid pro-
gress

¬

which investigators have made in
this direction Professor Bell has again
taken up the work with a view to
making the radiophone a practical and
commercia invention It would never

course to have an instrument
which has to depend entirely upon sun ¬

light for its workability and for a long-
time it looked as though the radio-
phone

¬

would be of no use to anyone
HaVE mEn of science

But it is possible that with the ad ¬

vance of electric lighting and means of
generating the X rays a simple amdpracticable way will be found to pro
duce a light that will rival the sun ¬

beam at least for this purpose
1 he conditioaits are tnat i shaH be

sufficiently powerful and the same
time steady If it does not possess the
latter quality in trying to talk over a
ray of light you would experience the
same sort of confusion as when you
tried to telephone over a wire that is
vibrating at the same time from some
other source

I asked Professor Bell what would
be the limit as to distance through
which the radiophone might operate
and if by this means it would be pos-
sible

¬

to talk any farther than you may
now signal with a heliograph He re-

plied that he saw no reason wny if the
rigiit sort of light were found it would
not be possible to establish a series of
reflecting mirrors at convenient dis-
tances apart and reflect the ray in any
delred direction Provided the lenses
employed are perfectly accurate the
light would not lose Ks power nor
would the sound vibrations be disturb-
ed by any number of such deflections

Theoretically it is entirely concetv
able that if a series of mirrors were
set up atregular intervals sufficient to
overcome the curvature of the eatit would be posible tot cLear a0Sthe continent or for that matter were
the way clear all around the world
with this single original beam of light

i The only condition would be that there
should be nothing in the way anoobstruction to cross the beam its
travels

As to the pric use of the radio
phone it is easy see that with a
simple construction it could be cheaply
built and might be employed Cor long
dltonces where the cost of copper wire
would be prohibitive It is likewise
easy to se Hts utility in times of war
when it would be imposslroCe to string
a wire or when a wire might be cut
by the enemy By this means free com-
munication

¬

could be established be-
tween armies considerably distant from
each other or from a lookout to the
hedquae of the commanding gen ¬
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